This randomized controlled study was conducted to evaluate the efficacy of Williams LifeSkills Training (WLST) as a means of improving the psychological health of Chinese male juvenile violent offenders. Sixty-six participants were assigned randomly to receive the usual intervention plus 8 weeks of WLST (study group, n = 33) or only the usual intervention (control group, n = 33). We found that the study group exhibited significantly decreased State-Trait Anxiety Inventory (STAI X-1, X-2) STAX2 scores and Trait Coping Style Questionnaire (TCSQ) negative scores, and increased Interpersonal Support Evaluation List (ISEL) tangible scores from baseline to 9 weeks later (P <0.01). In addition, a between-group difference in changes of TCSQ negative score was observed at the end of week 9 (P <0.05). These fi ndings suggest that WLST can improve trait anxiety, coping style, and interpersonal support in male Chinese juvenile violent offenders.
INTRODUCTION
Male juvenile offenders are considered to have signifi cant mental health concerns warranting attention. Studies have confirmed higher levels of problems such as depression, anxiety, bipolar disorder, dysthymia, and cyclothymia among young incarcerated male offenders than in the general population [1] [2] [3] [4] . Not surprisingly, given their disturbed mood, suicide is a great risk in incarcerated youth and some data suggested that the prevalence of completed suicide is 2-4 times that among youth in the community [5] .
Mental health problems in this population are associated with further offending and these problems continue into adulthood, resulting in failure to mature into reasonably healthy and well-functioning adults [6, 7] . Psychological researchers have found similar problems and s equelae among incarcerated young people in China who suffer from more serious mental health problems, such as anxiety and depression [8] .
Without effective interventions, young offenders' mental health symptoms and disorders are likely to worsen, resulting in an increased risk of recidivism. It is therefore clear that more effective strategies are needed to improve mental health care in this high-risk population. Researchers and experts have long-standing concerns regarding the provision of mental health interventions for incarcerated youth [9] . Most of the existing studies focus on families, schools, and community-based treatments, and fi nd varying levels of effectiveness. Cognitive behavioral therapy, parent training, family therapy, and multi-systemic therapy have shown promise for achieving significant changes over the course of treatment [9] . In particular, cognitive behavioral therapy is generally considered to be the most effective intervention for improving mental health among offenders [10] .
Williams LifeSkills Training (WLST) [11] is a highlystructured program for cognitive behavioral coping skills, and has been used in carefully-conducted, randomized, controlled trials to reduce blood pressure, hostility, anger, depression, and anxiety, and to increase positive affect and satisfaction with social support in patients with coronary heart disease, stressed people in the community, and
Alzheimer's disease family caregivers [12] [13] [14] [15] . WLST also reduces hostility and maladaptive clinical decision-making in U.S. medical students [16] and overt aggression, hostility, and impulsivity in young Chinese male violent offenders [17] .
Directly relevant to the current study, we recently reported that WLST significantly improves anxiety, depression, negative coping, social support, and self-esteem in a randomized controlled trial among Chinese medical students [18] .
Few studies have estimated the effectiveness of intervention programs and mental health services among juvenile violent offenders. The prior dominant research in these young people has depended largely on investigating the psychological health and trends in youth violence.
Based on the need for effective interventions among young violent offenders and the evidence-base of the WLST program, the goal of the present study was to evaluate its effectiveness in improving the mental health of incarcerated male offenders in China.
PARTICIPANTS AND METHODS

Participants
To evaluate the effi cacy of WLST on psychological health and overt aggressive behavior (results reported in [17] ), male A citizen aged 16 to 18 and whose main income is his own labor is also regarded as a person with full capacity for civil conduct [18] . If a citizen was younger than 16 without full capacity for civil conduct, we contacted the guardian to obtain written informed consent.
In the current study, all potential participants aged 16-18 were found to be able to maintain their life by labor equal to citizens of the same age in society, and hence were qualified to have full capacity for civil conduct and provided written informed consent themselves. We gave particular consideration to informing participants of their rights and attended closely to issues of confi dentiality.
Procedures
A randomized controlled study was performed. First, we collected demographic information of all participants with a self-administered questionnaire and assessed their baseline psychological health before the WLST. Then, they were computer-randomized in an equal ratio to the study group or the control group. 
Measures
Self-Admin istered Questionnaire
A self-administered questionnaire was used to obtain data for demographic information regarding age, years of education, childhood surroundings (city, small town, countryside), family income (high, >5000 RMB; medium, 2000-5000 RMB; low, <2000 RMB), physical health (very good, never or seldom get sick; good, sometimes get sick but not serious; not good, often ill or hospitalized), and major frustration (yes or no).
Psychosocia l Outcome Measures
All participants were asked to complete a set of survey instruments both at baseline (before WLST) and at the end of week 9. The survey included the following questionnaires to assess psychosocial health.
Anxiety was assessed with the State-Trait Anxiety
Inventory, which consists of 20-item questionnaires used to assess state anxiety (STAX1) and trait anxiety (STAX2).
This inventory has been validated in a large number of studies of various populations. Scores range from 20 to 80, with higher scores indicating higher levels of anxiety [19] .
Depressed mood was assessed by the Zung Selfrating Depression Scale (SDS), which comprehensively and accurately reflects the symptoms of depression and their severity. Scores range from 20 to 80, with higher scores indicating higher levels of depression [20] .
Social support was assessed with Cohen's Interpersonal Support Evaluation List (ISEL) [21] which was translated into
Chinese by the authors of the current study.
Coping style was measured with the Trait Cop ing Style
Questionnaire (TCSQ) designed by Dr. Qian-Jin Jiang, and the results are presented as positive and negative coping scores [22] .
The primary outcome of this study was difference between the two groups in changes of the total scores on all these scales from baseline to week 9, and the secondary outcome was changes in these scores within the two groups. Between-group comparisons of changes in STAX1, STAX2, SDS, TCSQ, and ISEL scores from baseline to the end of week 9 were performed using analysis of covariance (ANCOVA) with baseline values as a covariate. Inter-group changes in these scores from baseline to the end of week 9
were tested using repeated measures analysis of variance (ANOVA). The significance level was defined as P <0.05 (2-tailed).
RESULTS
Characteristics of Participants
Eighty-one male juvenile violent offenders were deemed eligible to participate in this study, but 14 refused to participate and one provided invalid data. The remaining 66 participants were assigned randomly to the study group (n = 33) and the control group (n = 33). During the intervention, two participants in the study group were withdrawn for missing 2 sessions and providing invalid data, respectively. At the end of week 9, 2 persons in the control group provided invalid data and were excluded from data analysis. Therefore, 31 participants were included in each group for fi nal data analysis (Fig. 1 ).
All the participants were aged 16 to 23 years, being jailed when younger than 18. Among them, 14 (21.2%) (48.5%) from rural areas. Their family incomes were <5000 RMB per month, and half had suffered major frustration. There were no signifi cant differences in baseline characteristics between the two groups ( Table 1) .
Anxiety and Depression
To assess the effectiveness of WLST in treating anxiety and depression in young male violent offenders, we compared the mean scores at baseline and at the end of week 9. In the study group, there was a signifi cant decrease in STAX2
[(F(1,30) = 17.663, P <0.001)]. In the control group, no signifi cant difference was found. Further ANCOVA showed no significant between-group differences in changes of any of the anxiety or depression scores at the end of week 9 after controlling for baseline values. Betweengroup differences in changes of SDS scores were close to statistical significance (P = 0.057), with the WLST group decreasing more than the control group (Table 2) .
Coping Style
The study group showed a significant decrease in TCSQ negative score at the end of week 9, compared with baseline [F(1,30) = 8.837, P = 0.006]. In the control group, no statistical difference was found. ANCOVA showed signifi cant between-group differences in changes of TCSQ negative scores at the end of week 9 after controlling for baseline values (P = 0.031). In addition, there was no significant within-group or between-group difference in changes of the TCSQ positive score ( Table 2) .
Social Support
In the study group, there was a significant increase in ISEL tangible score at the end of week 9, compared with baseline [F(1,30) = 7.482, P = 0.010]. In the control group, no statistical difference was found. Further ANCOVA showed no signifi cant between-group difference in changes of ISEL total and any subscale scores at the end of week 9
after controlling for baseline values ( Table 2) . 
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DISCUSSION
In this 9-week study, we found that WLST significantly improved trait anxiety, negative coping skills, and tangible social support, with a close-to-significant trend toward a larger decrease in depression, among male juvenile violent [9] [10] [11] [12] [13] [14] [15] [16] as well as in meta-analysis of interventions relevant to young offenders with mood disorders, anxiety disorders, or selfharm tendencies [23] . These findings reinforce our similar previous fi ndings that WLST improves psychosocial health in Chinese medical students [18] , as well as our prior study in this same incarcerated population of young male offenders in which WLST produced significant reductions in overt aggressive tendencies, hostility, and impulsivity [17] .
It is likely that WLST produces these improvements because it trains participants in skills that not only help them to be more aware of negative thoughts and feelings in distressing situations, but also teaches them how to evaluate those thoughts and feelings to determine whether they need to take action to change the situation or to change their thoughts and feelings and how to undertake these actions. In addition, WLST enabled participants to improve their coping styles, resulting in positive problemsolving attitudes and skills with the potential to promote improved coping performance. Previous research has
shown that a positive coping style reduces depression [24] and risk for behavioral problems among Chinese adolescents [25] .
These findings suggest that WLST helped the participants to be aware of feelings early, gain control of bad feelings, and make smart choices about when to act, solve problems creatively, and get more enjoyment and meaning from life. During the WLST intervention, participants learned to use the 10 skills to deal with negative feelings and thoughts. They were able to understand their mood and the consequences, in turn, were to understand and change their current state, thus relieving negative mood and negative coping style.
Last but not least, we found that WLST was effective in enhancing tangible social support. This is likely to result from in-depth training in speaking, listening, and empathy skills that can help build supportive relations with and understand the behavior of others. Taken altogether, these improved skills in handling distressing situations and improving social relationships have the potential to signifi cantly reduce recidivism rates, as well as help solve problems encountered in life.
There are some limitations in our study. First, the improvements reported here were at a single time point following a very short follow-up period. Future studies are suggested to extend the follow-up period to document not only maintenance of improvements in psychosocial factors but also reduced recidivism in this population at high risk for future offences. Second, this study had a relatively small sample size and the fi ndings are preliminary. While previous studies evaluating WLST have found significant improvement in psychological health, these results need to be confi rmed in a larger sample size. In addition, it will also be important to evaluate WLST effects in different types of offenders at different ages and different populations.
In conclusion, we revealed that WLST reduced anxiety and negative coping style and increased tangible interpersonal support, all of which are important aspects of psychosocial well-being. If the current findings are confi rmed and extended in ongoing research, WLST could be implemented more broadly to improve mental health and reduce recidivism among juvenile offenders in China and elsewhere.
